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Pabouwas nporpamma nqucuniausbl «I[pOMBIIUIEHHBIE KOMMYHUKAMOHHBIE CETH
B CHCTEMaX aBTOMAaTH3allMW» COCTaBJIECHA B COOTBETCTBUH C YYEOHBIMH IIJIAHAMH II0
HanpaBJieHUIO TOArOTOBKH 13.04.02 «DOneKkTposHepreTuka H 3JIEKTPOTEXHHKAY,
(nanpasieHHOCTH (IpoduIb) «DNeKTpocHaOXKeHne U 3Heprocoepexenuey») amsa 2023
roza npuémMa 1o O4HOH U 3a04HON GpopmMaM 00yIeHHSI.

CocraBurens:

JlonieHT Kadeapsl SIeKTPOPUBOIA

U aBTOMaTH3aluu

IIPOMBIIIJIEHHBIX YCTaHOBOK, %
K.T.H., JOIEHT : ] Ceerymmunsiii A.B.

Pa6ouas mporpaMma paccMOTpeHa W NPHHATA Ha 3aceaHUU Kademphl dIek-
TPOIPHUBOZA ¥ aBTOMATH3ALMH IPOMBIIIEHHBIX YCTaHOBOK
5 - c
[Tporokos o « OF » == 2023 romaNe .7

3aBenyromuii kadeapoit C,7L Poskapsika [1.1.
(nommuce) [/ (®.1.0.)

Pa6ouas mporpaMma corjacoBaHa ¢ BbImycKaiomeii kadeapoii «dnexTpo-
CHa0XXeHHe IPOMBILIIEHHBIX MPENPUATHH U TOPOIOBY
[Tporokon ot « 75 »  ©2 2023 roma Ne 9

3aBenyroumii kadenpoit , eBioB A.B.
(n [ (@10)

Paboyas nporpamma ogo6peHa yueGHo-MeToqu4eckoii komuceneii JJOHHTY
I10 HanpaBlieHUuIO MOATr0TOBKH 13.04.02 «DneKTposHepreTuKa u SJIEKTPOTEXHUKA.

[Ipotokon o « 43 » 0% 2023 roga Ne 3
I[Ipencenarens # . Txauenko C.H.
(noamnuce) (®.H1.0.)

Pabouast nporpamma npoanena ;s 20 roja npuéma Ha 3aceaHuM Kageapsl
BJICKTPONPHBO/IA ¥ aBTOMATH3aLUK IIPOMBILICHHBIX YCTaHOBOK.

IIpoTokon oT « » 20 roma Ne

3aBenyromuid kagenpoit

(nmoxnuce) (®.1.0.)

PaGoyasi mporpaMma corjiacoBaHa ¢ Bbllyckamouieil kadeapoi «DiekTpo-
CHa0KeHNe IPOMBIIUICHHBIX IPEANPHSATANA U TOPOIOBY
IIpoTokomn oT « » 20 roma Ne

3aBenyromuuit kapenpoi

(nmoanuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JTNCIUITJINHBI

JlucuurianHa paccMaTprBaeT BOMPOCH pa3pabOTKH, MPOSKTUPOBAHUS U HATAJAKU
CUCTEM aBTOMATHU3allUd ¥ yNpaBiIeHUss Ha 0a3e TEXHUYECKHX CpEACTB, C
npejcTaBieHneM uHdopManuu B 1iudpoBoit Gopme.

Llenpt0  AMCHUIUIMHBI ~ SIBISETCA:  W3YYCHUE  TMPUHLHUIOB  TOCTPOCHUS
MPOMBIIIUICHHBIX CETeM pa3IMYHBIX YpOBHEW © OCHOB HMH(POPMAIMOHHBIX U
buznyecKuX B3aUMOJICHCTBUI B HUX C MPUMEHEHUEM MPOMBIIIUIEHHBIX UHTEP(HENHCOB.

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI CTYACHT JOJKEH:

— 3HaTh OCOOCHHOCTH apXHUTEKTYPBI paclpeeIeHHbIX CUCTEM cOopa JaHHBIX U
VIOPABJICHUS; MOJEIb OTKPBITOM MPOMBIIIJIEHHON CETH; HMCIOJb3yEeMbIE€ TOIMOJIOTHH
ceTell; Qu3anueckue cpenbl nepefavyd JaHHBIX B MPOMBIIUICHHBIX CETAX; OCHOBHbBIC
KOMIIOHEHTBI ITPOMBIIIJIEHHBIX CETEH; MPOTOKOIbI 0OMeHa MH(pOpMaluel; OCHOBHBIE
XapaKTePUCTUKHU PACIPOCTPAHEHHBIX IPOMBIIIUICHHBIX CETEH;

— yMETh OLIEHHUBAaTh TPEOOBAHMS K CETAM Mepeaaurd MHPOpMalMH; BbIOUPATh
TUN TPOMBIIUICHHON ceTH, (U3HYeCKUid KaHal M TPOTOKOJI, MPOEKTUPOBATH
IpOCTEHIINE CPEICTBA COMPSKEHHUS C CEThIO;

— BJAJETh - HaBbIKAMU BbIOOpA CEpUIHOTO 000PYAOBAHUS U MPOCKTUPOBAHUS
HOBBIX  OOBEKTOB  YOpPABIEHUS  DJIIEKTPOMEXAaHHYECKMMH  CHCTEeMaMu |
AIIEKTPOTIPUBOIOM C PUMEHEHUEM MPOMBITINIEHHBIX CETEH.

[lepeuncnennbie pe3yabTaThl 00yUYeHUS SIBISIOTCS. OCHOBOM I pOPMUPOBAHUS
CJIEAYIOIINX KOMIETECHIIHI:

- crrocoOeH OCYLICCTBJLATL OpraHu3aluio, YIIPaBJATh ACATCIBHOCTBIO M BBIIIOJI-

HATH PabOTHI MO KCIUTyaTallMd U PEMOHTY O0OBEKTOB MPO(eCCHOHATBHOU AesTENbHO-
ctu (ITK-3).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMME

JlucuunnuHa ~ OTHOCHUTCS K = 4YacTd,  (QopMHUpyeMol  y4aCTHHUKaMHU
oOpa3oBaTenbHBIX OTHOIEHUH, bioka 1 «Jluciumirasl (MOLysn)» y4eOHOTO TI1aHa.

bazupyercs Ha 3HAHUSIX U YMEHUSX, KOTOPBIE CTYICHT MPUOOPEN MPU OCBOCHUU
MIPEAIIECTBYIONIUX JTUCITUTUTAH: pa3BUTHE AIEKTPOTEXHUICCKUX u
DHEeprocOeperaronx CUCTEM, CHCTEMbl aBTOMATH3UPOBAHHOTO TMPOCKTHUPOBAHUS
OOBEKTOB  AJIEKTPOIHEPTETUKH,  DIEKTPOCHAOKEHHWE  DJICKTPOTEXHOJIOTHUECKUX
YCTaHOBOK U YCTPOWCTB.

3HaHWS W YMEHHUS, TPUOOPETCHHBIC IPH OCBOCHWU JaHHOW JTUCIUTIINHBI,
peaNM3yI0TCS CTYICHTOM TIPH MPOXOKICHUH TOCYIapPCTBEHHON UTOTOBOM aTTECTaIIUU.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIVINHBI

3.1 Pacnpeneﬂenne y‘leﬁﬂblx qyacoB 110 TeMaM /JUCHMIIVIMHBI M BHJAaM

3aHATHH
No HaumenoBanue tem KonnuecTBo yacoB
Te- (coneprkaTebHbIX MOJTYJICH ) B tom uucne
MBI Bcero Jlekmm | JlaGop. | IlIpakr. CPC
(Cemun.)
1 OO1ue cBeieHus 0 cucTeMax 6/6 40 - 0/0 2/6
ABTOMATH3AIIH
ApXUTEKTypa U TOMOJIOTUS
2 | IpPOMBIIUICHHBIX CETEH, MOJICIIb 6/7 4/1 -/- 0/0 2/6
OSI
®dusnueckuit ypopeHb Mojenu OSI:
3 Cpeibl epelavun JaHHbIX U 8/9 4/1 -/- 1/0 3/8
uHTEpDEHCHI
4 Cetb Ha ocHOBe HART-mporokona 6/7 4/1 -/- 0/0 2/6
5 AS-untepdeiic 8/8 4/0 -/- 2/0 2/8
6 [Tpomsbinnennast cetb PROFIBAS 13/11 6/1 -/- 5/2 2/8
7 [Ipotokonsl u cetu MODBUS 10/8 4/1 -/- 4/1 2/6
8 [IpombIiieHHast ceTh Ha OCHOBE 11/10 41 - 5/1 2/8
CAN-nporokoia
KoHnrtakTHas paboTa (I0NOJHUTEIbHAS ) 416
Kypcogas pabora (poekT) -/-
Hroro no Bunam 3anaTui 72172 34/6 -/- 17/4 17/56
Kontpouns 36/36
HUroro: 108

(I)OpMI/IPOBaHl/Ie KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJIUNHBI

Kommnerenuuu TeMbl TUCHHUILVINHBI, HAlleJICHHbIE HA GopMHpPOBaHHe
KOMIICTCHIIUN
IK-3 Tema 1-3
3.2 Jlekuuu

Tema 1. Obwue ceedenus o cucmemax agmomamuzayuu.

Conepxxanue Tembl 1:

TexHuueckasd CHCTEMA U TEXHOJIOTHYECKHIT OOBEKT

YIPaBJIEHHUS; UEIU CO3JaHUs U BUIbl aBTOMAaTU3UPOBAHHBIX cUCTEM yrpaBiieHuss ACY;
Bubl uHTErpauuu AC; @ynkiuu u pexxumsl padotel ACY TII; npuHIMIBI TOCTPOCHUS

1 pa3zHoBUAHOCTH apXUTekTyp ACYTII, noHsiITHE OTKPHITON CUCTEMBI.

JIurepatypa k Teme 1: [1, 4]

Tewma 2. Apxumexmypa u monono2us npomwvluliennvix cemet, mooenv OSI.
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Coneprxanue TeMbl 2: [IoHSITHE MPOMBIIITIEHHOW CETH; KIaCCU(MUKAITUS U THUITBI
IMPOMBINIUICHHBIX ~ CETEH; apXuTeKTypa W Mojenu (KIUEHT-CEpBEp, U3IaTeNb-
MOJIMKCYNK) CETH; Tiepeiada nHOpMAaIUs B CETH; MOJICTTh B3aUMOJICHCTBHUS OTKPBITHIX
cuctem OSI.

Jlutepatypa k Teme 2: [1, 2, 3, 5]

Tema 3. Quzuueckuii yposenv mooenu OSI: cpedvl nepedauu OaHHbIX U
unmep@eticol.

Conmepxxanne Tembl 3: Cpenbl mnepeaaud AaHHbIX; uHTepdeiic RS-232;
untepdericet RS-485 n RS-422; NUntepdeiic «TokoBast meTIs.

Jlutepatypa k Teme 3: [1, 2, 3]

Tema 4. Cems na ocnoge HART-npomoxkona.

Coneprxanue teMbl 4: OOIIMe NMPUHIUIIBI TOCTPOSHUs ceTu Ha ocHoBe HART-
MPOTOKOJA; CTPyKTypa ciioBa u cooOuieHuss B HART-nporokone; ceTb Ha OCHOBE
HART-nipoTokora, aapecariusi 1 KOMaH/Ibl, S3bIK onucanus ycrporicts DDL, pasHoBuaHOCTH
HART.

Jlutepatypa k Teme 4: [1, 3]

Tewma 5. AS-unmepgetic

Conepxxanne Tembl 5: Mcropuueckas CHpaBKa, HA3HAYCHHUE, APXUTEKTYypa,
0COOCHHOCTH mpuMeHeHus: AS-uHTepdeiica; NPOTOKON Mepedauyd JaHHBIX U
MOAYJISIIUS; HAJIEKHOCTh, 0€30IIaCHOCTh NEpEIayu JAaHHBIX U pacliO3HABaHUE OLIMOOK;
CUCTEMHBbIE KOMIIOHEHTbI ~AS-uHTepdeiica M TeXHUKAa OBICTPOrO MOHTAXa;
CTaHAAapTU3ALMS U cepTuduKanms.

Jluteparypa k Teme 5: [1, 2]

Tema 6. Ilpomvrunennas cemv PROFIBAS

Conepxanue tembl 6: O6mue cBepenus o cersax Profibus; monudukanuu cetu
Profibus; Tonosorust ceru; ¢usnueckuit ypoeHb Profibus DP u Profibus FMS;
KaHaJIbHBIA ypoBeHb Profibus DP: xommynukauunonssii npoduns DP u nepepaua
COOOIIECHMI, anmapartHoe pe3epBUPOBAHME, OIMCAHWE YCTPOMCTB, TNepenaya
uHpopmanuu B cetu Profibus PA.

Jluteparypa k Teme 6: [1, 2]

Tema 7. Ilpomokonvt u cemu MODBUS

Conepxanue Tembl 7: OOIIME MOJIOKEHUS, BUJ CETEBOr0 OOMEHa U TOMOJIOTHS
CeTH, PEXKHUMBI NIEpelayu NaHHbIX; (puzndyeckuil ypoBeHb; Mozaenb OSI nns Modbus;
npotokosibl Modbus ASCII u DCON; nportokon Modbus RTU: onucanue kamapa
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(ppefima), CTpyKTypa MAaHHBIX, CTPYKTypa COOOIIEHHH W KOHTPOJIb OHIMOOK;

npukiagHoi ypoBeHb; Modbus TCP; nocronncTBa u Hegocratku ceteit Modbus.

Jlutepatypa k Teme 7: [1, 2]

Tewma 8. Ilpomviwinennas cemo na ocnoge CAN-npomoxkona

Conepxanue tembl 8: XapaktepucTuku u npeumyiiectBa CAN mpoTokoia,
tonosiorust cetu CAN, ¢duszndeckuit ypoBeHb, hopmar Kajapa, BapuaHThl pean3aiuu
CAN npoTokoia.

Jlutepatypa k Teme 8: [1, 3]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

Ne Tema paGoTsI Oo6wem, | Jlutepat
(1 Jac. ypa
1 [TpakTrueckoe 3ansatue Nel. IHTepdeiichl TPOMBILIIEHHBIX ceTel 1/0 [7]
riepe/adyn IaHHBIX.
5 [Tpaktuyeckoe 3anstue No2.YmpapieHue npeoOpa3oBaTessiMu o1 [7]
vactoTsl Altivar 71 ¢ ucnonp3oBanuem nporokona ModBus
[TpakTrueckoe 3ansaTue Ne3. YnpasieHue NpuBoiaMu IOCTOSIHHOTO
3 u nepemenHoro Toka (DCS800, UNIDRIVE SP) or ITJIK 7/1 [7]
Vipa 314ST no cetu PROFIBUS DP
[Tpaktuueckoe 3anstue Ned. YpasineHue npeoOpa3oBaTesiMu
4 gactotel UNIDRIVE SP ¢ ucnons3oanuem I[1JIK Vipa 314ST u 3/1 [7]
oneparopckoit nanenu Vipa TP606C
[TpakTrueckoe 3ansaTue NeS. Ynpasienue npeodpa3oBareasiMu
5 gactotel Altivar 71 ¢ ITJIK Twido o cetu CANOpen ¢ 4/1 [7]
ucnonb3oBanueM npopuins CiA402
HUroro: 17/4
3.4 JlaGopaTopHbIe padoThI
B yueOGHOM 11aHe HE 3aIIaHUPOBAHO.
3.5. CamocrosiTe/ibHAs padoTa CTyIeHTa
Neo Bunpl camocrosiTensHON pabOTHI CTy/IEHTA OO0bewM, yac.
(m
1 | 3y4eHwue JIEKIIMOHHOTO MaTepuaia 6/27
2 IToaroroBka K NpakTUYECKUM 3aHATUSIM 2/20
3 | IloaroroBka K 1a00paTOpHBIM paboTam -/-
4 | BolnosHEHHE KypCOBOTO MPOCKTA -/-
5 | BeimosHeHHE KypcOBOH pabOThI -/-
6 BrinosHeHne MHANBUYaIbHOTO 3a1aHUs 9/9
Uroro: 17/56




3.6 KypcoBoii npoexT (padora), HHIAMBUAYAJIbHOE 3a/IaHUE

KypcoBo#i poekT (paboTa) Mo AUCHMUIUIMHE YYEOHBIM IUIAaHOM HE MPETyCMOT-
peH.

Jl7is OIIEHKU YPOBHS MPAKTHUYECKOTO MPUMEHEHHUS! U3YYEHHOTO TEOPETHUECKOTO
MaTepuaia npeaycMaTpuBaeTCs BBIIOJHEHNE pacu€THOM padoThl. PaboTa HanmpaBieHa
Ha 3aKpeIUICHNEe 3HAHUM, MOTYYEHHBIX BO BPEMs JICKIIMOHHBIX 3aHSITHM.

O0bem yueOHOM Harpy3KkH MpU BHIMOTHEHUH UHAUBUAYAIBLHOTO 3a1aHus — 9 ya-
COB.

PexomenmyeMbiii 00beM MOSICHUTEIBHONM 3alKMCKU 10 MHIUBUAYAIbHOMY 3aja-
HUIO — He Oosee 6 crpanull popmata A4 (210x297 Mm).

4 ®OH/JI OHEHOYHbBIX CPEJICTB

4.1 Kpurepun u mKajabl JJ MHTETPUPOBAHHOM OLIEHKHU YpPOoBHA cdopmu-
POBAHHOCTH KOMIIETCHIIMA

Cocmasnsaowas KomnemeHyuu — nOJTHOMa 3HAHUL

— HYJIEBOM ypOBEHb: HEBEPHBIC, HE apI'YMEHTHPOBAHHBIE, C MHOKECTBOM IPY-
OBIX OIIMOOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMpPOCA U3 TPEX MOJHOCTHIO OT-
CYTCTBYIOT. Y POBEHb 3HAHHUI HUKE MUHUMAIIbHBIX TPEOOBaHMIA;

— MUHHUMAQJIbHBI YPOBEHb: JIaHbl HE IOJIHBIE, HE TOYHbBIE U APTYMEHTUPOBAH-
HbI€ OTBETHl HA BONPOCHI. YPOBEHb 3HAHUI HW)KE€ MUHUMAJbHBIX TpeOoBaHui. Jlomy-
IIEHO MHOTO IPYyOBIX OIIHOOK;

— IIOPOTOBBIA YPOBEHB: JaHbI HEAOCTATOYHO MOJIHBIC, TOYHBIE U apTYMEHTUPO-
BaHHbIE OTBETHI HA BONPOCHL. 1110X0 3HAET TEpMUHBI, ONPEAECICHNS U MTOHATUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHUMUIBL. J[OMyIIEHO MHOTO HErpyObIX OLIU-
OOK;

— cpeaHuil ypoBeHb: JlaHbl TOCTATOYHO MOJIHBIE, TOYHBIE U ApPIyMEHTUPOBAH-
HbI€ OTBETHI HA BOMPOCHI. B 11€710M 3HAaeT TepMUHBI, ONIPEACIIEHUS U MOHSATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLIEHUS, MPUHLHUIIBL. J[OMyIIEeHO HECKOJIbKO HErpyObIX OILU-
0OK;

— MPOJABUHYTHIA YPOBEHbB: JaHbl MOJIHbIE, TOYHBIE U APTYMEHTUPOBAHHbBIE OTBE-
ThI Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEAEICHUS U MIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS], TPUHLIMUIIBL. J[OMYIIEHO HECKOJIBKO HETPYObIX OIINOOK;

— BBICOKHUW YpOBEHb: JaHbl MOJHbIC, TOYHBIE U apryMEHTHUPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMHUHBI, ONPEEICHUS U MOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHUSI, MPUHIUIIBL. J[OMyIeHO HECKOIBKO HETOYHOCTEM.

Cocmasnsowas KomnemeHyuu — yMeHus
— HYJICBOM YPOBEHbB: IMOJHOE OTCYTCTBUE MOHUMAHUS CyTH METOANKHU PEIICHUS
3aJ1a4, JOIMYIIEHO MHOXECTBO IPyOCHIITuX OMIMOOK / 3a1aHUSI HE BHITIOJTHEHBI BOOOIIIE;
— MUHHUMAJIbHBIN YPOBEHB: CJIa00€ MOHMMAHUE CYTH METOIMKHU PEIICHHs 3a/1a-
4M, AOMYILIEHbI rpyObie ommOKu. Pemienuss He o6ocHOBaHbl. He ymeeT ucnonb3oBaTh
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HOPMAaTUBHO-TEXHUYECKYIO JUTEparypy. He opueHTHpyeTcs B crienMalbHOM HAay4YHOU
JUTEPATYPE, HOPMATUBHO-TIPABOBBIX aKTAX;

— TOPOTOBBIA YPOBEHB: JOCTATOYHOE MOHUMAHUE CYTH METOAMKH PEIICHUS 3a-
Jla4u, TOMyHIeHbI OlMOKU. PeieHust He Bcerjia 000CHOBaHbI. YMEET UCHOIb30BaTh HOP-
MaTHBHO-TEXHUUYECKYIO JIuTepaTypy. C1abo opueHTHpYyeTCs B CEUAIbHON HAYYHOU JTU-
TEpaType, HOPMATUBHO-TIPABOBBIX AKTaX;

— CpEIHUI YpOBEHb: B IIEJIOM MOHMMAET CYyTh METOAUKU PEIICHUS 3aJa4H, J0-
nyieHsl ommoKky. Perienrs He Bcerga 000CHOBAHbBI. YMEET HCIOJIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CHCIMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

— MPOJIBUHYTHII YPOBEHb: B LIEJIOM IIOHUMAET CyTh METOJIMKH PEIICHUS 3a1a4H,
JonymieHbl HeTouyHOCTU. CriocoOeH 000CHOBAaTh PEIICHUS. Y MEET UCIOIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CHEIUAIbHYIO HAYUHYIO JTUTEpaTypy, HOPMAaTUBHO-TIPABOBBIE aK-
ThI;

— BbICOKUN ypoBeHb: [loHMMaeT cyTb MeTonuKu pemieHus 3aauu. CriocoOeH
00OCHOBATh PEIICHUS. YMEET UCIIOJIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CHEIIUATIbHYIO
HAYYHYIO JIUTEPATYPY, IEPEA0BOM 3apyOCIKHBIIN OMBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOM YpPOBEHb: HE IMPOJEMOHCTPHPOBAT HABBIKM BBINOJHEHHUS Mpodec-
CHOHAJBHBIX 3a7ad. VCIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH IPU BBITOJIHEHUU OT-
JIEJIbHBIX 3aJaHUM;

— MHUHUMAQJIBHBIA YPOBEHb: HE IIPOJEMOHCTPUPOBAJ HABBIKM BBIIIOJIHEHUS
npodeccuoHaNbHBIX 3a7a4. VICIBITHIBAET CYIIECTBEHHBIE TPYJHOCTHU IIPU BBIOJIHEHUU
OTJEJIbHBIX 3a/1aHUM;

— TMOpPOTOBBIA YPOBEHB: BJAJEET ONBITOM T'OTOBHOCTH K MPO(ECCHOHATBHON
NEeATEIbHOCTH U MPOQPECCHOHAIIBHOMY CAaMOCOBEpPUICHCTBOBAHUIO Ha IMOPOrOBOM
ypoBHE. TpynoBbI€ AENCTBUS BBIIOJIHIET MEJIEHHO U HEKAYECTBEHHO;

— CpEeIHMI YypOBEHb: BJIAJEET CPEAHHM OINBITOM TOTOBHOCTH K Hpodeccuo-
HAJIBHOM JIESTENIbHOCTH U PO(ECCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHUIO. Tpy10BbIE
JICHCTBUS BBIMIOJIHAET HA CPEHEM YPOBHE IO OBICTPOTE U KAUECTBY;

— MPOABHUHYTHIA YPOBEHB: BIAJCET ONBITOM M JOCTATOYHO BBIPAXEHHOUW JINY-
HOCTHOW TOTOBHOCTH K IPO(ECCHOHANBHOMN AeATEIbHOCTH U MPOdECcCUOHAIBHOMY Ca-
MOCOBEPUIEHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINOJHAET TPYAOBBIE IEVCTBHUS;

— BBICOKHHU YPOBEHB: BJIAJIEET ONBITOM U BBIPAKEHHOCTBIO JINUHOCTHOM I'OTOB-
HOCTU K NMPO(ECCHOHANTBHON AESITENBHOCTU U MPO(EecCHOHATIBHOMY CaMOCOBEPLICH-
CTBOBAHMIO. BBICTPO M KaUECTBEHHO BBINIOIHAET TPYIOBbIE JECUCTBUS.

Ob6obwennas oyenka cghopmuposanHocmu KOMnemeHyutl
— HYJICBOM YPOBEHbB: KOMIIETEHIINU HE C(HOPMHUPOBAHEI;
— MUHHMAQJIbHBIH YPOBEHB: 3HAYHMTEIIBHOE KOJIMYECTBO KOMIICTCHIIMA HE
c(hOopMHUPOBAHO;
— TIOPOTOBBIM YPOBEHB: BCE KOMIETEHIIMN CPOPMUPOBAHBI, HO OOJIBITMHCTBO
Ha TTIOPOTOBOM yPOBHE;
— CpEIHHI YPOBEHB: BCE KOMIIETCHIINH CPOPMUPOBAHBI HA CPETHEM YPOBHE;
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— TPOABUHYTHIM YpOBEHB: BCE KOMIIETEHIIMH C(HOPMHUPOBAHBI HA CPEAHEM
WJIM BBICOKOM YPOBHE;

— BBICOKHIA YPOBEHB: BCE KOMIETEHIIMN C()OPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonpochbl K 3K3aMeHy
1. TexHuueckass CUCTEMa U TEXHOJOTUYECKUM OOBEKT YIPABJICHUS; IIEIH

CO3JaHMs ¥ BUJbl aBTOMAaTU3UPOBAaHHBIX cucTeM ynpasieHus ACY.

2. Bunst unterpanun AC; ¢dyHkiun u pesxxumsl padotst ACYTII.

3. [Ipunnumne! nocTpoeHus u pazHoBuaHOCTH apxutekryp ACYTII.

4. TloHsATHE OTKPBITOM CUCTEMBI.

5. [loHsiTHE TPOMBIIIIJIEHHON CETH.

6. Kiaccudukanus v TUNIbI MPOMBIIIJIEHHBIX CETEH.

7 ApxuTtekTypa u MoJenH (KIMEHT-CEepBEP, U3AaTENb-TIOINMUCUYHK) CETH.

8 [lepenaua undopmarys B CETH.

9. Monenb B3auMOJIEHCTBUS OTKPHITHIX cucTteM OSI.

10. O6mue mpuHLIKITEI TOCTpOoeHHs ceTr Ha ocHoBe HART-npoTokona.

11. Ctpykrypa cioBa u coobuienuss B HART-npoTtokoute.

12. Cetb Ha ocHoBe HART-nipoTtokona, anpecarys 1 KOMaH/Ibl.

13. A3pik ormcanus yerpoiictB DDL, paznoBugnoct HART.

14. HaznaueHue, apXuTeKTypa, 0COOEHHOCTH NpuMeHeHust AS-unrtepderica.

15. CuctemHble KOMITOHEHTHI AS-uHTEp(deiica U TEXHUKA OBICTPOTO MOHTAXA.

16. O6mue cBenenus o cetsx Profibus.

17. Monuduxkanuu cetu Profibus; Tononorus cetu.

18. ®uznueckuii yposenb Profibus DP u Profibus FMS.

19. Kananbhsiit ypoens Profibus DP:

20. Kommynukanuonssiit npoduss DP u nepenada cooOrienuit

21. AnmapatHoe pe3epBUpPOBaHUE, OMNUCAHWE YCTPOWCTB, Mepeaayda
undopmaruu B cetu Profibus PA.

22. O0m1Me moa0KEHMs, B ceTeBoro ooMena u romojorus cetu Modbus.

23. Pexxumbl mepenaum AaHHBIX;, (U3HUECKUN YypoBeHb, Moaens OSI mmns
Modbus.

24. TIpotokonst Modbus ASCIT u DCON.

25. IIporokon Modbus RTU: onucanue kaapa (dpeitma), CTpyKTypa JaHHBIX.

26. CTpykTypa coo0IIeHU U KOHTPOJIb onO0K B ceti Modbus.

27. lpuxnagaoit ypoBenb Modbus TCP.

28 JlocTonHcTBa 1 HeAocTaTKu ceTeir Modbus.

29. Xapakrepuctuku u npeumyiiectsa CAN nportokoia.

30. Tononorust cetn CAN.

31. ®uznueckuii yposenb, popmat kagpa CAN npoTokoda.

32. BapuanTsl peanuzanuu CAN npoTokona.



10

IIpumep IK3aMeHALHMOHHOTO OHUJIeTA

T'OVYBIIO «JIOHELIKMI HALITUOHAJIbHBIM TEXHUYECKUI YHUBEPCHUTET»
[TporpaMmmMa noJAroTOBKU: MarucTparypa
Hamnpasnenune noarorosku: 13.04.02 «OnekTposHepreTuka 1 3JI€KTPOTEXHUKA
HamnpasnenHocTs (mpoduis): DIeKTpOCHAOKEHHE U SHEPTOCOEPEIKCHHE
Cemectp: 2
YueOnas aucuurinHa: «[IpoMpliieHHbIe KOMMYHUKAIIMOHHBIE CETH B CUCTEMaX aBTOMAaTH3aLuN»
BUJIET No 1
1. TloHsTHe NPOMBINIJICHHON CeTH

2. OO6mIMe mONOKEHHs, BUJ CETEBOr0 0OMeHa u Tomojorus cetu Modbus

YTBep)KI[eHO Ha 3aC€JaHHuHn Kaq)ez[pm :‘)J'ICKTpOHpI/IBOII M aBTOMATHU3alus IMIPpOMBINIJIICHHBIX YCTa-

HOBOK
(HauMeHOBaHHUE Kadephl MOJHOCTHIO)
[IpoTokon Ne or « » 20T.
3aB. kadenpoii Poskapsxa I1.1.
(mmoxmuce) (®.11.0.)
DK3aMeHaTop Cperiinunbiil A.B.
(roamucs) (®.1.0.)

4.2 Kputepuu oueHMBAHUA IK3AMECHAMOHHOMN PadoThI

[To mucrunuue «IIpoMblIeHHBIE KOMMYHUKAITMOHHBIE CETH B CUCTEMax aB-
TOMATHU3AIAW» JIJIsT 00ydJaroImuxcsl Mo HampasiaeHuio nmoarotoBku 13.04.02 Dmektpo-
SHEpPreTHKa W 3JICKTPOTEXHHMKAa (Marmcrepckas mporpaMma — DJICKTpPOCHAOKEHUE U
sHEprocOepeKCHHE)

DK3aMeH MPOBOAUTCA MUCHbMEHHO MO Owmneram. buner comepkut 2 TeopeTuye-
CKUX BOIIPOCA, KAKIBIN U3 KOTOPHIX TpeOyeT KOHKpEeTHOTro oTBeTa. [Ipu Heobxoaumo-
CTH OTBEYAIONIUN JIOJHKEH COMPOBOJAUTH HANMCAHHOE TMOSCHSIONIEH cXeMoi (pucyH-
KOM).

Borpochl 0XBaThIBalOT TEOPETHUECKYIO YaCTh Kypca, a Takke TPeOYyIOT EeMOH-
CTpallMM MPAKTUYECKUX HABBIKOB, MOJTYYEHHBIX CTYJIEHTOM B X0JIi€ J1a0OpaTOpHBIX pa-
0oT.

[IpaBUIBHBIN OTBET Ha TEOPETUUECKUN BONPOC OolLeHuBaeTcd B 25 O6amioB. Eciu
OTBET Ha TEOPETUYECKUIM BOMPOC HE MOIHBIA, TO OH oueHuBaeTcs B 10 Oamnos. Ilpu
OTCYTCTBUU TMPABUJIBHOTO OTBETA Ha MOCTABJICHHBIM BOMPOC OOYYAIOIIUICS MOTydYaeT
HOJIb OayutoB. [lomydenHble Oalibl 32 OTBETHI HA BOIMPOCKHI OMJIETa CYMMHUPYIOTCS U C
y4ETOM Pe3yJbTAaTOB TEKYIETr0 KOHTPOJs pabOThl CTYyJEHTa BBIBOAUTCS HTOTOBAs
orerka 1o 100-6annbHOM MIKae.

[Tomydyennas onenka mo 100-0ayuibHOM 1MIKaie OMpeaeseT OIEHKY M0 Tocyaap-
cTBeHHOM Mikaje u mkaine ESTS.
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4.3 Kputepuu oueHNBaHUsl

OricHHBaHKME YPOBHS OCBOCHHUS CTYACHTOM YyYeOHOTO MaTepuaia JUCIHTLINHBI
«[IpoMmbITIEeHHBIE KOMMYHHUKAITMOHHBIE CETH B CHCTEMaX aBTOMATH3AIMH» ITPOU3BO-
JUTCSI B XOJI€ TEKYIIET0 KOHTPOJIS ¥ TIPOMEKYTOUYHOM aTTECTAIMH (CEMECTPOBOTO KOH-
TPOJISE).

Texymuii KOHTPOJIb 3HAHUH CTy/IEHTa OYHON (OPMBI O0YyUEHHUS OCYIIECTBIISACT-
Csl TIO pe3yJibTaTaM MPaKTUICCKUX 3aHATHHA, CTyICHTa 3a09HON (pOpMBI 0OYICHHS — 110
pe3ysibTaTaM BBITIOJIHEHUSI HHIUBUAYaTbHONU paOOoThl. BhIMOTHEHHE TPAKTHYECKHUX 3a-
JTaHW, BHITIOJTHCHHE WHANBUIYAIBHOTO 3a1aHus (KOHTPOJIBHON paboThI), MPEIyCMOT-
PEHHBIX paboueil MporpaMMOl AWCIHILINHBI, SBISETCS HEOOXOTUMBIM YCIOBHUEM J10-
IMycKa CTY/ICHTa K DK3aMCHY.

Pacnipenenenne 6aljioB TEKYIIETO KOHTPOJS paObOThI CTy/ICHTA HA MPOTSKECHUH
cemecTpa npuBeieHo B Tabmure 1.

Ta6nuna 1 — Pacnipenenenne 6a1y10B TEKyIIero KOHTPOJIS

dopma KOHTPOJISt Bo3moxHoe Ko- [Ipumeuanue
JM4YECTBO 0alIoB

Jnist cryneHToB 04HON (hOpMBI 00YUIECHHUS

Brinonnenue npaktuye- 5 3amaHue BBINOJIHEHO MPaBUIIBLHO, IOTyYEHHBIE pe-
CKOTO 3aJjaHUsI 3yJIBTaThl 00OCHOBAHBI, IPUBEICH aHAIIN3 MOJTY-
YEHHOT'0 pe3yJbTaTa
3 3a/iaHue BBIOJIHEHO B 1IEJIOM NPAaBUIIbHO, IIOJTY-

YCHHBIC PE3YJIbTAThI HC BCCTAA O6OCHOBaHLI, BO3-
HUKJIM TPYAHOCTHU B 00BACHEHUU MMOJIYYCHHBIX pC-

3yJbTaTOB
HToro mo npakTuye- 50 W3 pacuéra mpoBeAcHUS IATH MTPAKTHICCKUX 3aHSI-
CKHMM 3aJaHUsIM (MaK- Tui. OLleHUBaeTCs Pe3yabTaThl KXKAOTO 3aHSTHUS.
CHMMAaJILHO BO3MOSKHOE)
HUTOI'O 50 MakcruMalibHO BO3MOKHOE
JL1g cTyieHToB 3a04HON (hOpMBI O0yUEHHS
BrinonHnenue KOHTPOIb- 50 [Ipu BBITIONIHEHUY 3a]aHUSI TOTYYE€HHBIE PE3yIIbTa-
HOU paboThI (MHIUBUITY- ThI 00OOCHOBAHBI, BBIBOBI apTyMEHTUPOBAHBI U JIO-
aJIbHOTO 3aJJaHMs) I'MYHBI, paboTa opopmiieHa 6e3 3aMeuaHmii
30 3aaHue BBINOJIHEHO B 1I€JIOM IPaBUIbHO, HO TIO-
JTyYeHHBIC Pe3yIbTaThl HE BCET/1a 000OCHOBAHEI,
MMEIOTCS 3aMeYaHus 10 0)OPMIICHHUIO.
HUTOI'O 50 MakcumanbHO BO3MOXKHOE

IIpome:kyTOo4yHasi aTTecTalnMs [0 PE3yJibTaTaM OCBOEHHUS JHMCLMIUIMHBI B Ce-
MECTpe MPOBOAUTCS B OpME CEMECTPOBOro sK3aMmeHa. dopma MmpoBeeHUs SK3aMeHa
— NUCbMEHHAas. JK3aMEHAI[MOHHBIN OMJIeT BKIIIOYAeT B ce0sl 2 TEOPETUUECKHUX BOIMPO-
ca. [Ipu oueHMBaHUM CTyIEHTA HA 3K3aMEHE IIPENOoaBaTellb pyKOBOACTBYETCS KpHUTe-
pUSMH, IPUBECHHBIMU B TabuULE 2.

MaxkcuManabHOE KOJIMYECTBO OAJIOB 32 OTBET Ha BOIPOC 3K3aMEHALMOHHOIO
OusieTa 3aCUMTBIBAECTCSA CTYJEHTY B Cllydae, €CJIM OTBET MOATBEPKIAECT BIAJACHUE CTY-
JIEHTOM 3HaHUSIMU B TIOJIHOM O0OBEME y4eOHOU MporpaMMbl, MaTepuai U3JI0KEH B JIO-
IMYECKOM MOCIE0BATEIbHOCTU C BBIIEJIEHUEM TJIaBHOTO, COJAEPKHUT TOUHbIE (HopMy-
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JMPOBKH, COTIPOBOKIACTCS WILTIOCTPUPYIOIIMMH CXeMaMHu U PUCYHKaMu (TIpU HEOO-
XOIUMOCTH).

B cnydae, ecnu oTBET Ha TEOPETUUYECKHUI BOMPOC HE B MOJTHOW MEpPE OTBEUYACT
MIPUBEACHHBIM TPEOOBAHUSAM, CTYACHTY 3aCUMTHIBACTCS KOJIMYECTBO OAJLTOB, paBHOE 5.
[Ipu oTCYTCTBUM MPaBUILHOTO OTBETA HA MOCTABICHHBIA BOIIPOC CTYAEHT moiy4aeT 0
0aILIoB.

Ta6nuna 2 — Pacnipeenienne 6aJ10B 110 CEMECTPOBOMY DK3aMEHY
dopma KOHTPOJIS MaxkcumanbHO
BO3MO’KHOE KOJIMYECTBO 0aJIOB

OTBeT Ha BOIPOCHI JK3a- Teopernueckuii Bonpoc 1 25
MEHAITMOHHOTO OMjIeTa Teoperuueckuii Borpoc 2 25
HUTOI'o 50

HToroBasi oneHka onpeaeisieTcs: MyTeM CyMMHPOBaHUS KOJIMYECTBA OAJIOB MO
pe3yJibTaTaM TEKYIIero KOHTPOJIsS U KOJIMYeCcTBa 0ajioB IO pe3ybTaTaM CeMeCTPOBO-
ro sk3aMeHa. MakCHMAJILHO BO3MOKHOE KoJtnuecTBo 0aj110oB — 100.

[Tonyuennas onenka o 100-0amipHOM MIKane onmpeeseT OLEeHKY Mo Tocyaap-
CTBEHHOM IIKayie u mxiane ESTS:

Cymma OannnoB Oruenka O1enka
no 100-6anpHOM mIKase no mkane ECTS 10 FOCY/IapCTBEHHON LIKaje
90-100 A OTan4HO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJICTBOPUTEITHLHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIIHHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.
4.4 Tlpumep TeKyIIero onpoca Ha NPAKTHYECKUX 3aHATUAX

Ha npumepe temsl «IIpomeinuiennas cetb PROFIBUS»:
1. Ha3oBuTte u maiite xapakTepucTuky moaudukamusm crangapra PROFIBUS-
DP.

2. [lepeuncanTe OCHOBHBIE XapaKTEPUCTUKU (PU3NYECKON Cpe/ibl Mepeaun CeT!
PROFIBUS-DP.

3. HazoBute mpodunu u monwb3zoBarensckue uHTepdericsl DP ucnonnzyemsbie
JUIsi oOOMEHa JaHHBIMH C JIaTYUKAMH M HCTIOJTHUTEIBHBIMUA YCTPOHCTBAMH B CETSIX
PROFIBUS.

4. Kakum o6pa3om ocymiecTBisieTcs: A0CTym K muHe B ceTsix PROFIBUS?

5. [lepeuncnure u AaiiTe KPATKYIO XapaKTEPUCTUKY CTPYKTypaM IIUKIOB OOMeHa
nanaeIMHU B ceTax PROFIBUS.

OTBeTHI Ha BOIIPOCHI BXOJHOTO KOHTPOJISl YUUTHIBAIOTCS MPEToAaBaTesieM B pe-
3yJbTaTax TeKyIIero KOHTPOJIs pabOTHI CTY/ACHTA.
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5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTepaTypa

1. Omudep B.I'. KomnbrlorepHbie ceTd [DNEKTPOHHBIN pecypc]| : MPUHIIMUIIBL,
TEXHOJIOTUH, POTOKOJIBI : yueOHoe nocodue s By3oB / B.I'. Onudep, H.A. Onudep.
- 50 MO. - Cankr-IlerepOypr : [Tutep, 2016. - 1 daiin. - Cuctem. TpeboBanus: Acrobat
Reader.

URL:http://ed.donntu.ru/books/cd5434.pdf

2. B.B./lenucenko Kommbrorepnoe YIIPpABJICHUE TEXHOJIOTUYECKUM
MIPOIIECCOM, IKCIIEpUMEHTOM, obopynoBanueM. — M.: ['opsiaas muaus-Tenexom, 2013
- 606¢.: mn.URL: http://ed.donntu.ru/books/cd5620.djvu

3. Hosuxos, I0. B. OcHOBBI JTOKaIBHBIX ceTel : yueOHOe mocobme / 1O. B.
Hosukos, C. B. Konmparenko. — 3-¢ u3n. — MockBa : MHTEepHET-YHUBEPCHUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), Ait Ilu Ap Menua, 2020. — 405 ¢c. —
ISBN 978-5-4497-0676-8. — TeKcCT : 3lEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/97563.html

I1 JomostHUTEILHAA JIMTEPATypa

4. bepnun, A. H. BeicokOCKOpOCTHBIE CeTH CBA3M : yueOHoe mocobue / A. H.
bepmma. — 3-¢ w3m. — MockBa, CapatoB : HHTepHET-YHHBEPCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), Aii IIu Ap Menua, 2020. — 451 ¢. —
ISBN 978-5-4497-0316-3. — TeKCT : 3NEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/89433.html

S. Cemenos, 0. A. AlropuTmel TEIEKOMMYHUKAIIMOHHBIX ceTer. Yactp 1.
ANTOPUTMBI U MPOTOKOJIBI KAHAJOB U CETEW Mepeayd JaHHBIX : yuyeOHoe mocodue /
1O. A. CemenoB. — 3-e uzz. — Mocksa : UaTepuer-YHauBepcuteT MHPOpMAIIMOHHBIX
Texunonoruit (MHTYUT), A ITu Ap Menua, 2020. — 757 ¢. — ISBN 978-5-4497-
0541-9. — Tekcr : 2MeKTpOHHBIN // DnekTpoHHO-0nbnoTeuHas cucrema [PR BOOKS
: [caitr]. — URL.: http://www.iprbookshop.ru/94844.html

6 YAEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHKsl, paspadoTanHbie B JJoHHTY:

6. Metoauyeckre ykasaHUS K BBIIIOJIHEHUIO JAOOPAaTOpPHBIX padoT 1o
auciurinae  "[IpOMBIIITIEHHBIE ~ KOMMYHHKAIMOHHBIE  CETH B CHUCTEMax
aBToMaTu3alMu" [DIEKTPOHHBIN pecypc| : mig oOydaromMXcsd O HalpaBJIEHUIO
noarotoBku 13.04.02 "DnekTposHepreTuka M 3JIEKTpoTexHuka" : ¢opma 00yyeHus
ounas / 3aounas / TOYBIIO "HOHHTY", Kad. snekrponpuBoia U aBTOMaTH3aluu
MIPOM. YCTAHOBOK ; [cocT.: A.B. Ceertnuunsbiii, A.W. 3emnsuckuii]. - 4 MO. - JloHelK :
I'OYBIIO "IOHHTVY", 2020. - 1 ¢aiin. - CucteM. TpeboBanus: Acrobat Reader.

http://ed.donntu.ru/books/21/m6035.pdf

/. Metoauyeckue yKa3aHWs K BBITIOJIHEHUIO WHIWBUIYAIBHOW PabOTHI IO
aucuumuinie  "TIpoMbIlIZIEHHBIE ~ KOMMYHMKAIIMOHHBIE  CETM B CHUCTEMax
aBToMaTu3anuu’ [DIEKTPOHHBIM pecypc| : misg o0ydarmuxcs MO HaNpaBICHUIO



http://ed.donntu.ru/books/cd5434.pdf
http://ed.donntu.ru/books/cd5620.djvu
http://www.iprbookshop.ru/97563.html
http://www.iprbookshop.ru/89433.html
http://www.iprbookshop.ru/94844.html
http://ed.donntu.ru/books/21/m6035.pdf
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noarotoBku 13.04.02 "DmekTposHepreTuka u 3MeKTpoTexHuka" : Gpopma oOydeHus
ounas / 3aounas / TOYBIIO "JOHHTYVY", Ka¢. snexkrponpuBona u aBToMaTH3alUuU
IPOM. YCTaHOBOK ; [cocT.: A.B. Cetnuunbiii, A.W. 3emnsuckuit]. - 702 K6. - lonenxk
: TOYBIIO "JOHHTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader.

http://ed.donntu.ru/books/21/m6036.pdf

8. Meronuyeckue ykazaHUSI K CaMOCTOATEIbHOW paboTe MO JUCIUILINHE
"[IpomblllIZIeHHBIE ~KOMMYHHKAallMOHHBIE CETH B  CHUCTEMax aBToMaTu3anuu"
[D5eKTpOHHBIN pecypc] : Ajis 00ydaroMXCcs MO HanpaBieHUuto noarotoBku 13.04.02
"DJIeKTpOIHEPTreTUKa M DJIEKTpOoTeXHHKA" : ¢gopMa o0yueHus ouHass / 3aoyHas /
['OYBIIO "JOHHTY", Kad. anektpornpuBoaa U aBTOMaTU3AIMKU TIPOM. YCTAHOBOK ;
[cocT.: A.B. Cpernuunsiii, A.W. 3emnsackuii]. - 278 K6. - Jlonenk : 'OYBIIO
"IOHHTY", 2020. - 1 daitn. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.ry/books/21/m6034.pdf

JJIEKTPOHHO-UH(OPMALMOHHbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR BOOKS — http://www.iprbookshop.ru/.

7 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JACHOUTLIAHBI

1. Yuebnas nabopatopusi Ne 8.205a yueOHbIi Kopiyc 8 mJisi IPOBEACHUS 3aHs-
TAW JIEKIMOHHOTO THUIIA, TPYNIIOBBIX W WHAWBUIYAIbHBIX KOHCYJIBTAlMi, TEKYILETO
KOHTPOJII U MPOMEXKYTOUHOM arrecTanuu (MyJIbTUMEIUHOE 000pYyJI0BaHUE:
3,2Ghz/1Gb (OC - Windows 7 (akagemuueckas moamucka DreamSparkPremium),
LibreOffice 3.3.0.4 (6ecratHas Bepcusi), Google Slides (6ecmaTtHas Bepcus), MyJib-
TUMEIUUHBIA TPOEKTOp, JKpaH; CIEeLHATM3UPOBAHHAS MeOelb: J0CKa ayJIuTOpHas,
CTOJIbI AYAUTOPHBIE, CTYJIbsI YYHEHUUYECKHUE).

2. CnermmmanusupoBadHas nadoparopust Ne 8.109, koprryc 8 miist mpoBeaeHus ja-
OOpaTOPHBIX 3aHATHM, TPYIIIOBBIX U UHAUBUIYAIBHBIX KOHCYJIbTAIIUN, TEKYIIETO KOH-
TPOJIE U MPOMEXKYTOUHOU aTTecTanuu. CnenuanuzupoBaHHoe obopynoBanue: CTeHA
1. JIaBopaTopHBbIil CTEH JUIsl UCCIICOBAHUSI CUCTEM yIPaBJICHUS TEIJIOBBIMU MPOIIEC-
CaMU M DHEPreTHYECKUX PEKUMOB paboThl 00opyaoBaHus. [IporpaMMHbBINA perynsiTop
OBEH TPM 151, usmeputens-perynsitop OBEH TPM 202, uudpoBoit MynbTUMETp
LOVATO DMK3, nporpammupyemslii jorudeckuii koutpomiep VIPA 313SC, mpe-
oOpazoBarens yacToThl Danfoss VLT 5000, pusnueckas Mojaens MpUTOYHON HarpeBa-
TEJIbHOW YCTAaHOBKH, COJAEprKallasi JaTyuk Ttemneparypbl TN-2531, gaTunk Temriepa-
Typsl TAD961, Bentmistop SUNON DP200A2123XBT (2 mwr.), HarpeBaTeib
NOMACON P=300 Brt, tBepaorenbubie pene CARLO GAVAZZI RMIE23AA25 (2
mT.). MakeT noMelleHus, CoAepKaluii TepmonpeodpazoBatens conporusienus TCM
1-3 50M L80, naruuk BrnaxxnoctH, BeHTHIATOp SUNON DP200A2123XBT, HarpeBa-
TenbHbIN 251eMeHT. Ctena 2. JlabopaTopHbIN CTEHA JJIS UCCIEAOBAHUS CUCTEM IO3H-
HMOHUPOBAHMSI U PEry-JIMpoBaHUs CKopocTu: crapToBbii komiuiektr SPEED7.800-
7DK20 (2wt) (nentpansnbiii mpoueccop CPU313SC VIPA 313-5BF03), natuuk em-
koctHOU CA18 CLN 12PA, nar-uuk unayktuBHbii [A18 DSN 14 PO, doronatunk PA
18 CSD 02 PA, moayns nutanust SPD2460 (2mit), morutop FA1, monutop FDI1, npe-


http://ed.donntu.ru/books/21/m6036.pdf
http://ed.donntu.ry/books/21/m6034.pdf
http://donntu.ru/library
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obOpazoBarens 9acToThl Lenze 8200 Vector, cepBono3utimonep Lenze 9300 EV9321-
EP. Crenp 3. JIabopaTopHBIii CTEH ISl UCCIIEOBAHMSI IIIATOBBIX AJIEKTPOIPHUBOIOB U
YCTPOMCTB IIAaBHOTO ITycKa: mpeobOpaszoBarens dacTtoTel Unidrive SP 1401, ycrpoii-
cTBO IiaBHOro mycka Softstarter PFE-16, monyns muranuss SPD 2406. AC/DC
Converter 24 V, npaiiBep maroBoro asuratenss MDS MF15, 5-tu ¢a3ublil maroBblit
neuratenb Al16K-MS5S69W, nporpamMmmupyemslii  jgormdyeckuid kKoHTposuiep VIPA
CPU314ST. Crenn 4. JlaGopaTopHblii CTEHJ [JIi HCCICIOBaHUS YacTOTHO-
pPEeryJIupyeMbIX 3JEKTPONPUBOJIOB MPU BEKTOPHOM U CKAJIIPHOM YIIPABICHUU: DJICK-
tpoasuratenb 1LA7073-2AA10 0,55 xBt (2 mr.), npeoOpa3oBareiib YacTOTHI
Unidrive SP 1401 (0.75xBrt), npeobpaszoBarens vactorel Comander SK (1.1 xBT).
Crenp 5. JIabopaTOpHBIM CTEH[ AJI UCCIEAOBAHUS PETYIUPYEMbIX JIEKTPONPUBOIOB
MOCTOSIHHOTO M TEPEMEHHOI0 TOKa: CHJIOBOM MpeoOpa3oBaTelb MOCTOSHHOTO TOKa
Mentor II Digital DC Drive, Bo3oyautens FMXS Field Controller, mpeobpa3zoBatens
gactotrel Unidrive SP 1404 (3xBT), nBurarens moctosaHoro toka (P=3 xBT), cun-
XPOHHBIN JIBUTATEIh C MOCTOSHHBIMH MarHUTaMH, MOJYJIM PACIIUPEHHS, PE30JIbBEp,
sHkozep. Crena 6. JlabopaTopHbI CTEHA AJI MCCIEIOBAHUS AJIEKTPONPUBOIOB IO-
CTOSTHHOTO TOKa C JIBYX30HHBIM PETYJIHPOBAaHUEM: THUPUCTOPHBIA MpeoOpa3zoBaTeiib
DCS 800 (ABB) (2 ur.), snexkrpoasurarens [IBCT-42 (P=2,4 xBT), snexkrpoasura-
tens [IBCT-43 (P=2,8 kBT), ynpasnsemsiii Beinpsimutenb 3T-6 (2 mit), natuuk GoTto-
umnyabcHbIN TTD-3V2, natunk kompoBeiit K/I-3. Ctenna 7. JlabopatopHbIil CTeHA IS
VIOPABJICHHUS] YaCTOTHO-PETYJIUPYEMBIM JJIEKTPOMPHUBOJOM OT MPOTPAMMHUPYEMOTO
KOHTpoJuIepa: mporpamMmmupyembiii norudeckuid kontposuiep OBEH IIJIK100, mpo-
rpamMupyembiil Jornyeckuii koutpoiuiep VIPA CPU 314ST, npeobpa3zoBarens va-
ctotbl Lenze 8400, npeobpazoBatens SPD 2406. Crenp 8. JlaGopaTopHbIi CTEHA JIs
HCCJIEIOBAHUSI YAaCTOTHO-PETYJIUPYEMOT0 AJIEKTPOIIPUBOAA BEHTHISITOpPA: Mpeoopas3o-
Barenb yacToThl Altivar 312HO18M2, »snexkrponBuratens acuHXpoHHbE MEBSA
632-4 (0,18 xBt), BenTmsarop Soler&Palau CMT/4-180/0.75, mHOrOdYHKIIMOHATB-
HBIN U3MepuTenbHbid pudop Power Logic PM700.

[TpuGopHoe obecmnieueHnue: 16-kaHAMBHBIA perucTpaTop mapameTrpoB Pexon-08,
resepaTop curaanon ['6-26.

Kommbrorepnoe obecrnieyeHue: KOMITBIOTEPBI (8 IIT.) Celeron-
3,06Ghz/2Gb/400Gh, (OC - Windows XP Professional x86 nu Windows 7 (akagemude-
ckas moarmucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiatHast Bepcusi), mpo-
rpamMmmHoe obecriedenue: s padorer ¢ ITJIK VIPA — WInSPS-S7 V5 (6ecratHast
Bepcus); s paboTel ¢ mpeobdpazoarensiMu dactoThl Unidrive m Comander dhupmbl
Control Technique — STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (b6ec-
TIaTHast Bepcus); i paboThI ¢ mpeodpazoBaTensaMu yacToThl Gupmel Lenze — Global
Drive Control V4.14.1.0 (6ecriatHas Bepeusi); miast pabotsr ¢ ITJIK OBEH — CoDeSys
V2.3 (GecrmatHasi Bepcus); i pabOTBHl C PErHCTpaTopoM mapameTpoB PexoH —
WinRec MC (GecriatHass Bepcusi); mias paOOThl ¢ HU(POBBIM MYJIETUMETPOM
LOVATO DMK3 — DMK Remote Control (6ecriataas Bepeusi); aist padotsr ¢ [LIK
Zelio-logic ¢pupmer Schneider Electric — Zelio Soft2 (6ecruiataas Bepeust); s padOThI
co SCADA Zenon ¢upmsl COPA-DATA — Zenon Editor 6.22, Zenon RunTime (Gec-
ratHas Bepcusi). MynbTuMenuiinbiil mpoektop Epson Emp-S52, skpan npoekuuoH-
HBIU, CHeIUaM3UpOBaHHAs MeOelb: JoCKa MEepeABMKHASI, CTOJbI aAyJAUTOPHBIC, CTYJIbS
YYEHUYECKUE.
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3. Ilomermienus s CAaMOCTOSITENBHOM PaOOTHI ¢ BO3MOXKHOCTBIO MOAKITIOYEHUS

k cetn "VHTepHer" W oOecmedeHWEeM AO0CTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTEeNLHYIO CPEIy OpraHW3alliH: YATAIBHBIC 3k, yaeOHbie Kopmyca 2,3 (Kowm-
MBIOTEpHAs TEXHUKA C BO3MOXKHOCTBIO TIOJIKITIOYEeHNUS K ceTh «HTepHeT» 1 obecnieueHu-
€M JIOCTyna B JJIEK-TPOHHYIO HH(POPMAIMOHHO-00pa3oBaTenbHyt0 cpeny (DUOC
JIOHHTY) u snextporHo-6ubmoteunyto cuctemy (ObC [PRbooks), a Takke Bo3MOXK-
HOCTBIO MHIMBHUAYAJIBLHOTO HEOrpaHUYeHHOro aoctymna obydarommuxcs B 9bC u SUOC
nocpenctBoM Wi-Fi ¢ mepcoHampHbIX MOOMITBHBIX ycTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 - obmie-crBennas aurensus MPL 2.0/ Grub loader for ALT Linux -
muuensuss GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - muniensus GNU GPL.



